Selective vulnerability of glutathione metabolism and cellular defense mechanisms in rat striatum to manganese.
The present findings provide experimental evidence for the hypothesis that compromised cellular defense mechanisms, i.e., glutathione (GSH), GSH-peroxidase and catalase in the brain may be involved in neuronal degeneration caused by manganese (Mn) neurotoxicity. Moreover, data are presented demonstrating that the striatum is particularly susceptible to the deleterious effects of Mn. Specifically, exposure to subchronic MnCl2 produced significant reductions in GSH-peroxidase activity in the cytosol and mitochondrial fractions of the whole brain and the striatum. The decrease in GSH-peroxidase was most pronounced in the mitochondrial fraction of the striatum where the activity was reduced to 35% of the control. Catalase activity was also decreased in the striatum of rats treated with Mn but not in the whole brain. GSH content was markedly depleted (20% of the control) in the striatum, although only modestly decreased in whole brain (80% of the control). The alterations in the above parameters were accompanied by depletion of dopamine and dopamine metabolites in the striatum. The treatment of rats with Mn also decreased the activity of oxidized glutathione-reductase; the same treatment increased the activity of gamma-glutamyltranspeptidase. The activity of gamma-glutamylcysteine synthetase was not altered by Mn. The possible relevancy of the findings of this study to understanding the mechanism of Mn neurotoxicity of dopamine systems is discussed.